Introduction Hepatitis E is one of the leading clinical manifestations of acute viral hepatitis in developing countries. In industrialized countries, during the past several years, sporadic "autochthonous" cases of HEV infection have been increased. Results Specific reaction to anti-HEV-IgM and anti-HEV-IgG antibodies were detected in 20 (2.48%) of 806 patients. The most observed clinical presentations were jaundice (85%), fatigue (85%), anorexia (65%), abdominal discomfort (55%) and fever (40%). The mean values of aspartate transaminase and alanine transaminase were 521 IU/l and 881 IU/l, respectively. The cholestasis was slight, marked with mean values of gamma-glutamyl transferase and alkaline phosphatase, respectively 418 IU/l and 486 IU/l. Conclusion We report twenty autochthonous sporadic cases of acute infection with HEV. The zoonotic etiology of the virus as well as the foodborne transmission of the infection is discussed. We found that aging and pre-existing underlying diseases are risk factors for a severe course of the HEV infection.
INTRODUCTION
In India, in late 1970, there was evidence of waterborne epidemics of enterically transmitted viral hepatitis distinct from hepatitis A [1] . The new form of non-A, non-B hepatitis came to be known as epidemic non-A, non-B hepatitis or enterically transmitted non-A, non-B hepatitis [2] . Subsequently, the name was changed to Hepatitis E (HEV) [3] . It is a non-enveloped RNA virus with icosahedral particles of around 32 nm diameter [3, 4] . HEV is classified in the genus Hepevirus, family Hepeviridae [5, 6] . The virus has four genotypes, but only one serotype [7] . Genotype 1 and 2 infect humans, whereas 3 and 4 infect humans, pigs and other mammalian species [7] . HEV genotype 1 is responsible for most endemic and epidemic cases of the infection in Asia [8] . Genotype 2 is prevalent in Central America and Africa, whereas genotype 3 is mostly detected in Europe and North America [8, 9] . Genotype 4 is most common in Eastern Asia [10] . Probably HEV infection is the most common cause of acute hepatitis and jaundice in the world [8, 11] . It is endemic for several Asian and African countries [9] . In the developing countries HEV is a result of a waterborne infection and spread zoonotically in industrialized countries or associated with travel to endemic areas [8] . In the developed countries, during recent times, the number of HEV infection is witnessing an increase. It is associated with sporadic cases, occasional small foodborne infection related to autochthonous hepatitis E, assumed to be caused by zoonotic spread of the infection from wild or domestic animals [12] .
OBJECTIVE
The aim of this study was to analyze the epidemiological, clinical and laboratory features of HEV infection among patients hospitalized at the Department of Infectious Diseases in the Military Medical Academy, Sofia, Bulgaria. , glucose level, creatine, urea, total protein and albumin were performed. Hemostatic functions like fibrinogen levels and international normalized ratio (INR) were monitored. In some cases, serum cholinesterase and ammonia levels were measured to exclude hepatic encephalopathy and possible impending hepatic coma. Computer tomography (CT) was performed in cases with difficulties and underlying diseases, while abdominal ultrasound was done in all cases. The etiological agent of the infection was established by serological tests enzymelinked immunosorbent assay (ELISA). Using ELISA, all serum samples were screened for hepatitis A virus (HAV), hepatitis B virus (HBV) and hepatitis C virus (HCV) as the first line. All those who tested negative for HAV, HBV, and HCV were then examined for Epstein-Barr virus (EBV), cytomegalovirus (CMV), human immunodeficiency virus (HIV) and Q-fever when clinical, epidemiological and laboratory features were suspicious.
METHODS

Using
The last step of diagnostic protocol was to test for HEV. The presence of specific IgM and IgG against HEV in case of clinical and laboratory data for acute hepatitis, confirmed the diagnosis of acute infection with HEV. We conducted the following serological tests: MP Diagnostics HEV IgM ELISA 3.0 (MP Biomedicals Asia Pacific Pte. Ltd., Singapore) and MP Diagnostics HEV ELISA (MP Biomedicals Asia Pacific Pte. Ltd., Singapore).
The first test: MP Diagnostics HEV IgM ELISA 3.0 is an enzyme-linked immunosorbent assay intended for the detection of IgM antibodies to HEV in human serum or plasma. This assay utilizes a highly conserved conformational epitope derived from open reading frame 2 (ORF 2) of the virus. The test has a positive predictive value of 94.9% and a negative predictive value of 98.7%, with sensitivity of 98.0% and specificity of 96.7%. Limitation of the test is that a negative result does not exclude the possibility of exposure to or infection with HEV.
The second test: MP Diagnostics HEV ELISA is an enzyme-linked immunosorbent assay intended for the detection of IgG antibodies to HEV in human serum or plasma. The assay utilizes the detection of presence of HEV antibodies. The presence of specific antibodies is indicated by the presence of blue color after substrate addition. The intensity of the color is measured spectrophotometrically at 450 nm and is proportional to the amount of antibodies present in the specimen. The presence or absence of IgG antibodies specific for HEV is determined by relating the absorbance of the specimens to the cut-off value of the plate. It is calculated as 0.500 + the mean absorbance of the non-reactive control.
For the classification of the clinical forms (mild, moderate and severe) we used a combination of clinical manifestation and laboratory abnormality. Mild form: previously healthy person, discreet clinical symptoms, anicteric clinical forms or slight elevation of bilirubin up to 75 μmol/l, mild cytolytic syndrome with transaminases up to 1,000 IU/l, cholestatic enzymes are normal or slightly elevated, normal hemostasis and quick recovery. Moderate form: marked clinical presentation with prolonged anorexia, fatigue, and jaundice on the background of underlying diseases. The value of bilirubin is between 75 μmol/l and 250 μmol/l, marked cytolysis with transaminases up to 2,000 IU/l, elevated cholestatic enzymes. The recovery is more prolonged. Severe clinical form: elderly person with previous liver illness and/ or underlying diseases, co-infection with other hepatotropic virus. Clinical manifestation is characterized by fever, anorexia, vomiting, fatigue, weakness, drowsiness, severe jaundice, lethargy and/or other signs of encephalopathy. The value of bilirubin is high and amounts to more than 250 μmol/l, extreme level of transaminases above 2,000 IU/l, elevated cholestatic parameters, hemostasis disorder with prolonged prothrombin time and elevated INR, and/or other signs of liver failure. Increased probability for poor outcome or other complications is present.
Statistical analysis was performed by Excel 2007 (Microsoft, Redmond, Washington, USA) and SPSS Statistics 19.0 (IBM Corp., Armonk, New York, USA). Friedman test and Wilcoxon signed-rank test were done to estimate the p-values. When p<0.05, the result is statistically significant. The biochemical parameters between men and women were compared using Mann-Whitney test. The correlation between age and biochemical indicators was analyzed by Spearman's correlation coefficient.
RESULTS
During the period of eight years, 6,774 patients were admitted to the Department of Infectious Diseases. Of these, 806 (11.9%) had clinical and laboratory data for acute hepatitis. The distribution of the various acute hepatitis etiological agents among these 806 cases was as follows: 16.13% HAV, 12.03% HBV, 2.23% HCV, 5.33% EBV, and 1.74% CMV. The undiagnosed hepatitis was 484 cases or 60.05% of all hepatitis. HEV was found in 20 patients with acute hepatitis. This is 2.48% of cases with acute hepatitis and 0.29% of all hospitalized patients within this period. Of these 20 patients, 14 (70%) were males. The mean age was 51 years (range 28-84 years). All patients were Caucasian. Sixteen (80%) of them lived in an urban area. None of them had contact with pigs, pig-breeding farms or slaughterhouses. However, all of them reported eating pork products as preferable meat. The main symptoms and syndromes were dark urine, fatigue and hepatomegaly. The established clinical and physical data are presented in Table 1 . The abdominal ultrasonography confirmed the enlargement of the liver in all cases.
Among laboratory parameters, special attention was directed toward bilirubin, serum transaminases and cho-lestatic enzymes. The values of these liver enzymes and bilirubin were measured at the time of admission, on the seventh day of hospitalization and on the day of discharge. The trend of cholestatic enzymes was done twice at the first and the last day of hospitalization. The mean values and the dynamics throughout hospital stay are presented in Table 2 . A sex-dependent variation of the laboratory results was also assessed.
According to Table 2 , a significant elevation of serum transaminases was present (AST -13-fold that of upper limit of normality [ULN] and ALT -22-fold of ULN). The ratio AST/ALT was less than 1, typical for viral hepatitis. There was a mild increase of cholestasis enzymes (GGT -8.4-fold of ULN, and AP -1.62-fold of ULN). The laboratory results showed evidence of hyperbilirubinemia corresponding to the clinical manifestation of jaundice.
Serological investigations showed the following results: in all patients, data indicated HEV infection (anti-HEV IgM and anti-HEV IgG positive results); anti-HAV total was established in 25%; anti-HBs in 5%; anti-HBs and anti-HBc total occurred in 20%; acute HBV infection in early reconvalescent phase (HBsAg, anti-HBc IgM, and anti-HBe) in 5%; and anti-HCV in 5%.
The clinical course of HEV infection was mild in 13 patients, moderate in four, and severe in three patients (Table 3) . A connection between pre-existing diseases, coinfections, and previous liver diseases with the severity of the HEV infection was established. Ten patients had underlying diseases (cardiovascular, hepatic and endocrinology disorder) and 12 had clinical histories of serious hepatic diseases in the past and/or in the present (previous HAV infection, preceding HBV infection, malaria, hepatic resection with cholecystectomy and toxic hepatitis). The severe cases are presented below.
The first case was a co-infection of HEV and HBV in a 30-year-old woman, with symptoms of fever, anorexia, nausea, vomiting, and jaundice. Transitory macula rash appeared on the feet, hands and knees in the beginning of the AST -aspartate transaminase; ALT -alanine transaminase; GGT -gamma-glutamyl transferase; AP -alkaline phosphatase; TBIL -total bilirubin; M -male; F -female; SD -standard deviation; ND -no data available 35-52 g/l). The combination of two hepatotropic viruses is a risk factor for suspected severe clinical course. Based on this and the laboratory findings, the case was mentioned as a severe form of acute hepatitis. At six months from the beginning of the illness she was in good health, the liver enzymes were normal, and the serological tests showed seroconversion to anti-HBs and anti-HEV IgG.
The second case was a 74-year-old man, in whom the sickness began with signs of vomiting, nausea, anorexia, abdominal pain. Icteric syndrome gradually developed. Man had a previous medical history for cardiovascular disease and cholecystitis. During the hospital stay jaundice deepened, lethargy and weakness appeared. Laboratory markers found prolonged prothrombin time (22 seconds), high bilirubin (418 μmol/l), and tendency to quick decreasing of liver enzymes. The case was accepted as severe, and supportive treatment for impending liver failure was applied. After adequate therapy the man was discharged with better clinical and laboratory characteristics.
The third case was of an 84-year-old man with acute hepatitis E and cholecystitis on the background of fatty liver and undergoing malaria and underlying heart disease. The beginning of the disease was with high temperature, jaundice, fatigue, edematous features. During the illness edematous symptom developed, pleural effusion, severe fatigue, weakness with drowsiness appeared. Laboratory results marked high bilirubinemia (329 μmol/l), low serum cholinesterase -2.5 IU/l (normal range: 4.62-11.5 IU/l) and low serum album -28 g/l (normal range: 35-52 g/l). The case was classified as severe, and supportive treatment was applied. After a prolonged hospital stay, he was discharged with improved laboratory parameters and good clinical condition.
All 20 patients were hospitalized at our department, keeping bed rest and special diets. The average hospital stay per patient was 14 days. The treatment was supportive. In cases of severe form, specific treatment was applied. All 20 patients recovered of HEV infection without complications. No chronic or fatal cases were recorded. During the follow-up period of six months clinical symptoms disappeared and the elevation of liver enzymes and bilirubin level dropped to normal range.
DISCUSSION
In Bulgaria, like in other industrialized countries, the incidence of HEV infection during the study period of eight years is on the rise [13, 14, 15] . This is the result of the ever improving knowledge on HEV infection as well as the progress in modern diagnostic methods. The cases presented in this report are sporadic and autochthonous such as other non-travel related hepatitis E cases reported previously in the Netherlands, Germany, England and Wales, France, Italy, Serbia, Montenegro, Greece, Romania and Hungary [13, 14, [16] [17] [18] [19] [20] [21] [22] [23] [24] . In this study, as in the previously reported cases, the male sex was more affected than the female sex, the mean age was 51 years [21, 25] . Unlike in endemic areas, where HEV infection showed no age prevalence, a higher prevalence was seen among older patients in non-endemic regions [13, 14, 16, 18, 20, 21] .
The zoonotic characteristics of the virus were in favor of an infection acquired through a foodborne route. Traditional Bulgarian meat is pork. It's consumed either cooked, dried, as in a raw sausage called "sudjuk", or fried. Bulgarians are accustomed to breeding pigs domestically for home consumption. These animals are slaughtered in winter for food, which could be the reason for the substantial increase of hepatitis E in our study during winter and spring. Bulgarian sausages are made of pork, and intestines are used to rap the sausages containing a mixture of flesh, liver, kidneys, bowels and other animal parts. After that it is dried for some weeks and consumed raw or cooked. Feagins et al. [26] first reported the presence of infectious HEV in pig livers sold at groceries in the USA [26] . Colson et al. [17] reported HEV transmission by eating raw traditional French pig liver sausage "figatellu. " Berto et al. [27] reported the presence of infectious HEV in pork liver sausage and its consumption was considered a risk factor for HEV infection. In a study by Borgen et al. [13] , 42.1% of the reported cases ate dried pork sausages. Wichmann et al. [14] concluded that the consumption of undercooked raw meat from wild boar, beef, and offal were associated with an autochthonous HEV infection in Germany [14] . In Japan, Kanayama et al. [28] mentioned a transmission of HEV after ingesting inadequately cooked pork. Petrović et al. [25] reported high prevalence of HEV antibodies in general Serbian population. These Serbian researchers supposed zoonotic potential of HEV in their country, associated with traditional food custom of eating barbeque of piglet meat [25] . These conclusions corresponding with high prevalence of anti-HEV IgG among blood donors, pigs and pork products [25] . Bulgarian traditional food customs are too related to our neighbor Serbia. Consequently, we suppose that the foodborne transmission of HEV infection in our study (20 reported cases in one hospital) may be associated with eating of dried sausages or other undercooked pork in cold seasons. In support of this is the epidemiological data on eating pork.
CONCLUSION
In this study, the main clinical presentations were typical for other acute viral hepatitis. Jaundice, fatigue and hepatomegaly are significant variables in the study (p<0.01). The laboratory investigations showed significant increase in the levels of liver enzymes, especially of AST, ALT and AP (p<0.001), similar to previously published data [17, 18, 20] . The cytolysis process is well-presented among men and is associated with moderate to severe forms of hepatitis. No correlation between age and liver complica-tions was established. The comparison of AST, ALT, GGT, AP, and bilirubin between men and women showed significantly higher values in men than in women. Moderate to severe HEV infections were more common among patients with previous underlying liver disorder. Based to our observations, we presume that aging, male sex and pre-existing disease or co-infection are risk factors for developing severe course of the illness.
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